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Abstract 



PROBLEM TO BE SOLVED' To provide a method for manufacturing a liquid crystal display device with 
high displaying precision irrespective of reduction of rubbing aligning treatment steps for the purpose of 
solving the problem resulting from the nonuniform rubbing aligning treatment. 
SOLUTION The method is provided with a step to form an alignment film 32 on the side of the first 
substrate 36 and subsequently to treat it with rubbing aligning, a step to form a spacer pattern 43 on the 
side of the second substrate 35, a step to form an alignment film 31 without the rubbing aligning 
treatment and a step to inject a liquid crystal 30 to which a chiral material is added to make the helical 
pitch p satisfy the relation p=(360/&theta )* d (provided that &theta expresses the twist angle of the 
liquid crystal molecules). 
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*v4 3«£##<oa2»# (osib) ^me^st^ 

£B*fc-$-4.Ik#-e£4. 

[0035] ( ^MCT 1 ) MET NBflBSSfrF- ar 
BBLTJTF^IWfcffofc. 03fc*cfJ:3fc, TN 
BftBSB^KK^'f^-LSI 5 2£BX9ttlt. TF 

T-TNj&faSUjvE va-;KC6 0 H z 
m^ZS-i-X . B 2 OStK 3 6 il* 1 6««flttT!HB L . 
#BBSBjSS-rci*tt*BBLfc. *<0IS*, BfiB 
l££lt&1ifoi>*!>m&lte>h5ZhmiB±l 0 
0 : IX'h-ytz. ZZ\X'<r>3>hy*bmtii. B-<0 
BBToe<0B»0»«i:BWffl«<0BKk <0lt*T* 
0 . Er&I* s ^t'S>l»(3ik'S<7)«^9J£^<R< : 5r?.. 
BJlfilfcWK'flri. *l/C, +[BKB*«« 
Sr^JtfettB-CBiSBWfeBffl Lfc k i ^^BCfcfc 
oT^-^rBSfeRB^LTiJO. ^-^W4 3 

[00 36] (ifcttMl) JtBBUi?t-y^m«ffl 

zmt?hfe*<r)®g' a m*mm.x'hi. H4t«*« 

fc«r* <k 3 (CEK0B3 1 Sr^fy^E^S^ixtv^ 

^?S B B B ^«$tt C <fc o T 4 ® B B B fflB£tl 3 0 
4. fc£U HRWCffi3ix-CV^4J:3t:. BA^H^) 
iafc*wMSri»l*-Bfc-f4fc«>C. (»P«=1 6d 

Bfifc*tL»0. lS»%^.inLT^4. *<0ffi<Oj*B± 
BB04 1 k BB-Cfc 4. :OTFT-TN BAB^% v 

BBH L . ^®«^ +BSB*S * k i 4 . S5#tfHc*i 
f£J*y<7>hh&7Fk%'ytz. B^B<0-3*>Bv^BJ«S:B 
BBTRBBB Uv!kC4, X^—tfW > 4 3 * ; Bfig 
$*iT^6WWEi*iB3 ltli. x^-^^y4 3co 
^ffllc 5 h* > h.X V ^ \ vffirifi* <MLT^!t. 
^tv^SitTv^v^-ciiBfilHft&^-BrtnSiCE 

[0037] 1 t)£®M 1 SttRBStfi. ifcHS 
W 1 X'it. ^-t/^>4 3 coBiatc^-f 4 5 t*y 

7KsL>zmmt ixm&tt$>t>m!kuz. zmmti 
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0£&mitzZbiZ{,f>&. U'U ^MffllT'ti, * 
9v<? y4 3 fc#jfcLfc««f{ffitf5El*lBHi9 b> 

fc. 

[0038] ( m 2 ^SfiiO!5S<7)?gB B B»^B<Otg 

v&MPW&t mwr>±% $ <ois i oa^i: si 2 a & 6 

3. 6 l^JBu***. £l<0£fii»2«£lK6 3. 6 
1 iiMW^'.-K'JX-xyl/^/^yT'J)!.. S20S&6 
l^Stc«±^ H J?iIl®6 2#ES*VO*4. 

ffi6 2iitfs0. 3 1 5mmT*»h »!H5WM6 2, 6 
2HOf-yf-ii0. 3 3mmT*&4. Sil<9£« 
6 3*fflWi, 2 B J!fi : 't&6 4tfE$il-C^4. jgBjjfr 
«ffi6 4{i*i0. lOmm. t 7 fO. llmmtS) 
5. 

[0039] H&£6 1 , 6 3fl>IHfcli. ft 1 OUteW 

4. JB2O«R6 1±tllW860nm<^KU-f 

6 6Ji, WMS. 140* CX'2&fm&Mi~& 
Z b fc J: oTWfcS-frfctt. □-7-C*Jttltfc5t' 
yymwt 3 i^fSfc =t 7 b'y^EistfOS^frC^ 

El6lK6 60#ffifcfcVvtJ8Jl#?£:— Wtffl&JtcEftS 
*4Ct* { -C£4. EiaiR6 6ttt^— 
VS0 Iffl&L £ ilT vvfev vfcft , .x^-tjv y 8 0 CO 

[0 04 0] 05 K>jVf g51<0»£6 3 

±fctt, M>Wfi6 2 i389!ff*«6 4 fc#££-f 4 
flW*K0HtfJ:3K. *S5. lS?ny. H2 0S 

7 n y <r>±^<7)X^—f^9 >8 0 tfj&&ztix \ ■> 

4. x^-^^y8o«i, tm*«7^ y/wR*^rsm 
bt-s>4*\ m i nmncommt nmizm&t 

BB?lJ1tffi6 2 tgBffir«®6 4 fc* J £g-$-4ffii£JJW0D 
^WfcJBiaW-iifcjWffiU^ atflS2*)S«6 1 
±KJE^trt'fc4£t, »l«)*»<0»3BfcH«-C* 
4. 

[004 1] tfy^y 8 tltzm 1 <OS 
«6 3*>*8HKUi. EfiK6 7rf«$tlT^4. Eft 
K6 7(ilf$^2 0nm-CS) , 3. 

510 (#?*e»a*Tg=6 3* C . Egfilit 
ft) £ 1 Ofifi%il£U:tf 5 FSffi&M&Effl 

& i*?)E[*]JJ»IA { J6$ftT v ^ \ Z ffiHz* 
45t'>/tf4»c7)^^?I-r4It* { T'^4„ Srfe. 



*WW±, MEEl^])icoW4lciS^T. SfiJISlnfl 

A rJIU 4 i fc gtt t l/CJ«MSIt 6ISSr*t?« 
£li. ErS]K6 7, 6 6tcli--K'J'>W^y$:-^-> t 
T£tf t #0*gT'&4.6<i. S 1 <05«iP)JB!BfcEltt 
T'*4. M»£6 1 . 6 3li5i9£;b-£^u R£Sia 

i:i^ a B a * s ^$nti^*. auwaeR6 i. 6 3«c 

lififcfc* 7 0, 7 2 jWESfiT V * 4 £ttg 1 <0H&£?)Jg 
[0042] (HM0IJ2 ) ±ETN»fi£5i**^«£ffi 
fUj^fch'^-f/N'-LS 15 2 SrKOWt. TNJKfi 

i<ooB*>f>S£tietT^Bju. m%z:ik*zitx&ft£ 

^LTfcO. X^-^^>-8 0 OJUfflKi 7 b'y^ti 

■ot t> mm^mx-h zzt tfbfr i . 

[0043] (S3 ?)HS£^« ) *^SS^^S.{i . m 
W? h U -y ? XlEtte^cOX-n-'y-f Xf v H*Vf> 
•y^ (STN) W.i'^-MZifW^mmLtz^^ 

fc. ffift£i£7 0,71 ^Wt4*. %AS^IB£4li6 
5Ii^MiS15.tA'S2 0HJ£^BSc|5]«T'J)4. t 

tz. miRi/m2comm6 3. 6 u*. mxmxh 

*), -?-fxtf>c73J?$ 0 . 5mmcOt^$rffifflLJt. 

6 Hi, a^B1KS6 4. 6 2*«E$ilTV^ 

4. 

[004 4] lillOffi£6 1 <?5*ffitUi, E^6 7A« 
JB^$itTV^4. EffiJ86 7<^m{itf'.M S HEiftiK 
(f-7y«*4fttHPSI-2 104) 66TJ)0, 2 
00 s Ct'2^TOSL, S^L^<OJ5$»i6 0^em 

TJ> 4 . RBfctio- 5 ftftfc y t' y /fflou 
>f Hy^jfcio-C^t'y/EiSJ^a^ixTv^. Sio 
lil£OEl*]^6 7$-7b'y^lE[6]3!!! ; S-r4;i:tc 
i^T, E(6]^6 7^-5 B rcB{3i5^T?g H B H ^^5:-^(6] 
^ErSl^it4rfcA s T'^4. ?S H B H ^r-f4 
# ACSA $*4c:iti , 3 El^lR 6 7 fc fc 7Vf- 
^h^^-^*|6]t^il$-fr4^t* ? t^4. L^L, 
E(6l^6 7 fcliA^— Wf>8 0i)W&LZtlX^%^ 

[0045] %2<r>m.l 2<7)aEC»i. SWJ 
«S6 2 tSBSffSS6 4 fc*«£H-f 4«J££!WHtf 
i^lc, S57*?ny, «2 0 5^nyw±^«O^ 
^-Hty^ >- 8 0 ^4 . ^-tvW8 
0 *>«fl&tf#Jfcfri£tt , S 2 <r>9M<m% t nux-h 
4. ^--t/^y8 0*«^*S<tfc*l<0»R6 3O 
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^ffig£jgMt£.^k#T'#S. =5riJ, #& H J!ts, Sit 
tng*&S-f*l8$:*tr*att, EftJBI6 7. 6 6 Us. 

«. us i m&nmmt . 

[0046] ?8 B B B 6 5(4. IE^lSf*S^14 ( An ) £ 
AnffliiO. 12 2T&&. »MMHPtf>fc 
tilft 0 <4 2 4 0 ST'$> 0 . SAOffitt f •/ 1 0 . 
5jum (p = (3 60/0) xd) tc&£> ZolZfij y 

BSiKfctt&S£?S a B B iSl£a6 5 J4B D Htt^C B - 1 
5 0. 6 3fi*%»LTJ>S. =5rfe» ST 

tt<0»!BfcH«fc. Si«l»0«EfiSl&ia«iJAt«Sii: 
gS&cjglE&fctiT.fcJ&ittS. WS®6 1 . 6 
3fcli. m2OHM^Sfc|5l«^«7feS* < ?«0-&i?* 

> u^iwmmmm t lx&w&r 6 9. 1 1 *«a o £ 
[0047] (Kai[W3)iiresTNajHss3if?4i 

ttfflLTJaT^«E«*lT->fc. gftffll fcPMKC. ST 
N«A«^R^t=F9^^'-LS I 5 25-KOftft, P 

aiRLfca, mfiePM-sTN?g B B B a^ : ev J .-Mc6 

0Hzco®^jgc7)«^fI^5:4^T, ffl 2<OS1£6 30 
TfcO, *^-^:?y 8 0^JW]2(ci7b> ^tf^K 

t. *«BWjsTNiSflSis* ; ?-tt,affl«iig"e*si 

k 

[0048] WJL «#EitW»JBTJl, 7i?r ^ y-? h 

u 7 9 xmm^m.i^^tmn v v ? 9xm 

MST N»ft/< */HS«fl L Jt t O-CK* L . * 

miimbvp&yj ( m i m ) aw*^ 

[0049] 

♦JtLT^— 9"WfiSSriEl|{CSil8PT'# 5 k k fcfc. 



■tfvt? K J: 0 4 1 h y t y* f Ert«yi«flF*&- 

<D|SJg (7t'y^tf4>) ^m-ti.Ck* { ^<, ftij^ 
Jgc7)So?g B B B ^gllS:t#i,ikA<-C^I». ft* 

[ o o 5 o ] flidsr. ^%^mi B m^m.!nwAm 

OHS* J %41-|. £ k *<fc < . ^^Jgcojt; v ^ B B B Slin 
SBfcftSifctfTSS. fias&WOipfc. ffl 

[005 1 ] 

[ai ] ^wmmi^m^mm.^m^m^m.con. 
[02] jjan i nmmztmmwz^-v < ^ >cojb^ 

[033 ±1 em 1 i0HSS^®O?gB B B *^^ 

[04] *^<7)S2^SS^^cfc(tS?S B B B «^ 
S«O«lB&#{«0-C-$>.i». 

[053 ±s^2mm<mBiz&rtim£kmjjmw.<o 
%mmx-h%>. 

[063 *5H*oai 3 OSIttWJBJBCfc tt S ?Sb b b^^ 

ao«{B&^?g0T'S>?.. 

[073 ±i^3combcommiz&rtm&m*3iWcr> 
mwmxhz-. 

3 0,65 « B B B u&^m&mfm) 

3 1 EAII (m2^S«ffl!l) 
3 2 EfflR($10£&£ffl) 

33 «a«is (^2ct)s«(pj) 

3 4 B^mS (SlOfflKIH) 
3 5, 6 1 m20«« 
3 6, 6 3 

3 7. 3 8 

42 b?>^^«(TFT) 

4 3.80 >- (HfeSIiffll ) 

5 1, 6 8 is-lVtt® 

5 2 H5-f^-LSI 

6 2 nw& 
6 4 

6 6, 6 7 ElinR 
6 9, 7 1 



7 0. 7 2 mtVL 

[01] 




38 



3 0 


ttjft (SfcttflfiJ**) 


35 


«2©5& 


3 1 




36 




3 2 




3 7, 


3 8 «*K 


3 3 




43 




34 









[03] 
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[02] 




62 



6 1 »ZOS& 6 4 fr«B 

6 2 HfBK 6S »A 

6 3 »l<0»« 7 0. 7 2 <H*S 
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CH5 ] 



[06] 




G 1 


£ 2 0 


6 6. 


6 7 fifltt 


6 2 




68 




63 




7 0. 


72 


6 4 


fffttf 


8 0 




6 5 


ft* 









6 1 




6 5 


ma 


6 2 




6 9. 


7 I ttfcffitt 


6 3 




7 0. 


7 2 ttftIS 


64 









6 I 


2 2®£& 


6 6. 


6 7 


6 2 




6 8 




6 3 




6 9, 


7 1 


64 


RiSft 


70. 


7 2 flrtfc 


65 




80. 





